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Enhanced Bonding of Gold Films by Ion-Assisted Deposition
One of the basic criteria to be satisfied in thin-film technology
isstrong adherence of the film to the substrate. Many applications
of thin gold films on different substrates are to be found in this
technology, and the achievement of good reproducible adhesion
between gold and the substrate, in particular glass, still presents a
problem on which much work isstill being done. One method which
has frequently been used to improve the adhesion of films is that of
oxygen glow-discharge cleaning of the substrates before the
deposition of gold. However the role of oxygen in the process has not
been satisfactorily explained, and variable results are often obtained.
Recent work on the development of the technique of ion-assisted
film deposition by P.J. Martin, W.G. Sainty, R.P. Netterfield and their
co-workers at the Division of Applied Physics, CSIRO, Australia (J.
Appl Phys., 1984, 55, 235 and Appl. Opt., 1983, 22, 178) has
enabled thin film properties, particularly refractive index and
density, to be modifiedsubstantially. In addition, Martin, Sainty and
Netterfield have reported (Appl. Opt., 1984, 23, (16), 2668-2669)
on their experiments in which thin films of gold no polished glass
substrates were deposited by ion-assisted electron beam evaporation,
and the adhesion of the films examined.
In this vork the films ( --100 nm thickness) were deposited (a)
without ion assistance, (b) underargon-ion bombardment, and (c)
using oxygen-ion bombardment. Gold film adhesion was measured
by scratch testing using a diamond stylus with a radius of either 65
or 250 micrometreswith film failure being defined aspartial or total
removal from the 15 mm scratch track.
The results of this work clearly showed that oxygen-ion assisted
gold deposition yielded films with adhesion levels markedly above
those formed by normal electron beam evaporation - one to two
orders of magnitude improvement are quoted in this work. One
undesirable feature of oxygen-ion assisted gold film deposition is
the characteristic brown colour of the film leading to some reduction
in the film reflectance. The authors have overcome this problem by
switching offtheoxygen-ion beam once a continuous film has been
formed, and continuing gold evaporation to final film thickness. By
this means high adhesion without loss in reflectance is achieved.
Argon-ion assisted gold deposition shows little or no
improvement in film adhesion and the authors suggest that the
mechanism by which adhesion is increased with the use ofoxygen-
ion assistance involves the formation of a stable compound at the
point of film formation which honds the gold film to the substrate.
The brown colouration of the gold film may also, of course, suggest
some formation of gold oxide.
The success of this work is a welcome addition to the literature
describing the ongoing effort to improve the adhesion of gold films
for use in thin film technology. c.i.
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